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Status 

1)13 Responsive to communication® filed on 4-1-04 IDS . 
2a)D This action is FINAL 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
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4) S Claim(s) 1 - 17 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1 - 17 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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10)[E The drawing(s) filed on 01 April 2004 is/are: a)3 accepted or b)D objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 

Specification 

The status of the copending case mentioned on page 4 line last should be updated 
to reflect its maturation into US6709394. 

Page 8 line 6 should apparently read - FIGURE 2 ~. 
The equation relationship page 9 line 29 should read (pi x LxL)/4, i.e. pi - L 
squared all divided by 4 in order for the subsequent line number description to be 
consistent. 
Corrections are respectfully requested. 

Claim Rejections - 35 USC § 102 

[ An overview summary of why the rejections are presented as such is provided 
for applicant at the end of this action to mitigate the topic-complexity effect of detail on 
the generalities which are present in the overall argument.] 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated in 
method and supporting structure by (a)Roundhill et al (US6447453) or (b) Yamauchi 
(US6730032) or (c) Olstad et al (US6447450) or (d) Schoisswohl et al (US6966878). 
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(a) Roundhill et al teaches a method for ultrasound imaging including collecting 
3D volume segments as per col. 13 lines 12 - 49,, 

[ The Examiner is applying a 'broadest reasonable interpretation' definition that 
'volume segment(s)' for purposes of claim interpretation may pertain to a single volume 
unit (such as a scan plane as in the above-cited passage) or to a multi-planar subset of 
the complete scan volume, or to a complete such volume where it is contributing to a 
further average or other 4D activity that results in the eventual 'image data 
representative of a three-dimensional ultrasound image...'.] 

and then Roundhill et al teaches further acquiring and displaying an ECG image12 
with marker 14, see col. 2 lines 39-56, concurrent with the aforementioned col. 13 
passage-described volumetric buildup for display. 

Such an ECG display as Fig. 15b tracing 12, 14 understood to display multiple heart 
cycle trace sets as in Fig. 1 suffices as meeting the comparative displaying step. 
[ Again a 'broadest reasonable interpretation' applies. If one were Web shopping for a 
car then a facility to display in a repeating format two vehicle feature sets side-by-side 
would be considered a comparative type display since the user is able to mentally 
complete a comparison without any favoring or disfavoring judgment exercised by the 
search engine.] 

(b) Yamauchi et al may be analogously applied, with note that Yamauchi et al is 
directed inter alia to biplanar or orthogonal cross-section views and an active 
comparison is present in the machine (i.e. the latter Examiner note re language breadth 
need not apply) , namely image frame data re-alignment by machine comparison of 
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ECG wavetrace slope using time-stamping is practiced in relation to a fixed cycle 
location for cardiac index determinations, see col. 4 lines 46-58, col. 7 lines 31-34, col. 
17 lines 10-56. 

c) Olstad et al uses ECG wavetrace registry in one aspect to obtain full 3D volume 
segments for cumulation into a 4D volume sequence using ECG display and machine 
comparison registry for time-stretching realignment, data discard or as a basis for 
spatial shift realignment between volume segments, see col. 7 lines 28-49, col. 9 lines 
55-63 and col. 10 lines 1 3 - 47. 

(d) Schoisswohl et al is directed to assemblage of true multiplanar volume subsets 
termed 'series of adjacent scanplanes' as volume segments. Since Schoisswohl 
teaches that ECG is a way of getting a time-trace marker although not usual with the 
fetus (col. 1 lines 27-50, e.g. a fetal scalp electrode must be had, Exr's example) 
hence in the preferred embodiment an image-based fetal heart intensity trace is used, 
the Examiner is yet grouping the document as anticipatory in order to move the 
argument en bloc with further note that temporal comparisons are made using machine 
judgment in deriving a highest intensity zero reference marker and re-ordering volume 
segments in relation thereto, see also col. 7 lines 1 1 - 47. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 2, 1 1 are further rejected under 35 U.S.C. 103(a) as being 
unpatentable over references (a) - (d), as argued above, and further in view of (i) 
Ubukata (US5813986), alone or further in view of Yamauchi(US6730032 for base 
references a),c),d)) or linuma (US5551434) or (ii) Clark (US61 39500), alone or further 
in view of Pang et al(US6558325). 

(i)ln an alternative argument if Roundhill et al or references (b),- (d) are 
considered to fall short as anticipatory regarding method and structure assuming 
arguendo some comparative use of the display must be explicitly stated, then it would 
have been obvious in view of either of the latter to also use displayed ecg data for 
comparison purposes in addition to display for uniformity observance. Specifically, in 
Ubukata Fig. 3 and col. 6 lines 7-37 describe a process in which the system 
comparatively judges based upon the displayed ECG whether the operator has 
accurately identified contraction or expansion phases for STI or ejection fraction 
determinations (this measurement purpose is also the case with Yamauchi). In linuma 
in contrast the system comparatively judges where the tomographic images are located 
temporally with respect to the acquired ECG sample point as a time registration 
benchmark for interpolation for time registry. 

Alternately stated, during ultrasound imaging involving temporal assemblage of 
any of planar, orthogonal bi-planar, multi-planar or full volume segments a comparison 
may be going on based upon a displayed ECG trace or data of such a trace, which 
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comparison is of a type unrelated to artifact elimination, specifically of a type related to 
electronic timing asynchrony with the ECG physiologic process.. 

(ii) In a further alternative argument with Roundhill et al or references (b) - (d) 
deemed as lacking ECG-based comparison, it would have been obvious in view of 
Clark (also directed to to time-scale for minor cycle-to-cycle ECG variations by 
comparative machine judgment with respect to a norm in order to perform time-scaling 
interpolation synthesize normal data intervals (col. 9 lines 21 - 29 and col. 10 lines 1 - 
43) or to re-acquire or interpolate over abnormal cardiac cycles (col. 5 lines 38-39). 

In a further alternative under this argument (b) it would have been obvious in 
view of Pang et al as a generalizing teaching to provide comparative machine judgment 
for both system-physiology error and for interbeat physiologic error such that frame 
elements of a 3D volume being acquired are kept, expanded by interpolation or canned 
based upon evening out regional and temporal frame variations during 4D i.e. N- 
separate 3D volume acquisitions, and where the the cardiac cycle is gleaned from ECG 
trace data (or from cardiocyclic image-based data) and a reference ideal ECG length is 
histogram-determined, see col. 4 lines 1-1 1 and 45 - 67, Fig. 7 and the attendant col. 7 
- 8 discussion and col. 9 lines 34 - 40. 

Alternately stated, during ultrasound imaging of the aforementioned various 
volume segment types a comparison may be going on based upon a displayed ECG 
trace or data of such a trace, which comparison is of a type related to artifact correction 
for physiologic aberrations. 
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. Claim 3-4, 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over any of references (a) - (d), alone or further in view of references associated with 
rejections I) or ii) above, further in view of Rowlandson (US6665559), alone or further in 
view of Harris et al (US3909792).. Whereas Roundhill et al as exemplary of method 
and supporting structure is silent as to 'separate ECG lines', Rowlandson merely 
serves to evidence that, when the ECG is acquired in association with ultrasound 
imaging (col. 2 bottom) it is often in a conventional 3-lead or 6-lead parallel format 
shown variously for 18, 100. Therefore it would have been obvious in Roundhill et al as 
exemplary to acquire multi-lead ECG waveforms across all traces and display these in 
parallel in order to assess the cardiac pathology whose diagnosis the concurrent 
ultrasound imaging is directed to achieving. The vertical line-up of the lead traces is 
'visually distinctive' when an individual lead is referenced by the cardiologist. In the 
alternative, Harris et al directed to purely ECG technology evidences that it would have 
been obvious to distinguish an abnormal cardiac cycle ECG by both cursor and time- 
expansion highlighting. 

Claims 5-6, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the references in their alternatives as applied to claims 4 and 12 above, and further in 
view of Warner et al (US6409659) since the latter would teach from the ECG art itself 
that colorized shadings may be used to indicate ECG abnormalities. 

Claims 7, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the references in their alternatives as applied against claim 1 , and further in view of 
Goldberg et al (US3951 135) since the latter evidences that in one obvious variant of 
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methodology and structure, when more than one line of ECG tracing is to be displayed 
it would have been obvious to under-write onto the next display line in non-aligned 
overlapping fashion. 

Claim 8 is assigned claim 1 dependency as likenable to claim 7 in format 
however it is objected to for lacking a stated dependency; Claim 8 as well as claim 14 
are rejected under 35 U.S.C. 103(a) as being unpatentable over the references in their 
various alternatives as applied to claim 1 above, and further in view of Warner et al as 
representing colorizing method and apparatus, as the latter was applied above. 

Claims 9 - 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the references in their various alternatives as applied to claiml above, and further in 
view of Clark, since the latter suggests that flawed data associated with severe cardiac 
cycle aberrations should be discarded, reacquired or replaced with time-interpolated 
corrective image data. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as applied to claim 16 above, and further in view of Warner et al as the latter 
was applied regarding colorization supra. 

Patentability Assessment 

ECG display over multiple cycles to represent physiologic cardiac timing is used 
in conjunction with ultrasound volumetric imaging where the volume unit being 
registered is the single scan plane as a volume segment (Roundhill et al) or dual 
scanplanes as a volume segment for the biplanar less-data-to-fool-with variant of 3D 



Application/Control Number: 10/816,332 Page 9 

Art Unit: 3737 

imaging (Yamauchi) or the multi-planar volume subset as volume segment 
(Schoisswohl et al) or the full volume set as volume segment for 4D accumulation of 
such segments (Olstad.) Therefore a base argument exists that the acquisition of 
volume segments of major categorizable types with wavetracing display of ECG cycles 
for operator comparison is known. Additionally, comparative machine judgment is 
exercised to temporally register these volume subunits against the innate misregistry 
tendency of the asynchrony between machine timing and heart cycle cadence, or 
against the variability of normal heart cycle cadence itself or abnormalities in this 
cadence, or against asynchrony due to both of these sources, with varying aspects of 
comparison such as in defining the average beat interval or defining the amount of 
registry or overage in uneven volume subset densities or logic decisions to alter keep , 
retake or discard image data, that is, data may be synthesized by time-shifting 
interpolation, or it may be kept as is, re-taken or discarded based upon these 
comparisons. At the same time, the ECG art apart from or only generally associated 
with ultrasound exam exhibits features associated with visually distinguishing abnormal 
heart wave runs including some colorized shading. Therefore the Examiner has 
assembled the details in support of this generalized line of argument in order to elicit 
exclusivity wordings in the claims, and an exhaustive reference-by-reference response 
to the resulting meshwork of rejections is not sought but rather the legitimate 
generalizing counterpoints to these details. 
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Jackson (US6673017) implements a 'two temporal indicators are better than one' 
scheme for frame interleaving for high frame rate imaging, where both the ECG and 
image-based temporal indicators are the basis for machine judgement comparisons for 
tewmporal registry of frames, see col. 4 lines 42 - 56 as exemplary. 

Pini (US51 59931) interrupts ECG-based ultrasound planar volume subset 
acquisition during runs of atrial fibrillation, see col. 9 line 51-10 line 31. 

Any inquiry concerning this communication should be directed to Jaworski 
Francis J. at telephone number 571-272-4738. 
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Primary Examiner 



